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OBIIME YKA3AHUA

KonTtponsHast pabota Ne 1 o pasneny Kypca - IpOeKIIMOHHOE YepUYEeHHE BKIIIOYAET 3 3aJaHMus,
KOTOpPBIE BBIMIOJIHSIOTCS CTyIE€HTaMH Ha TpEX ¢opmarax A3 KapaHJAIOM C MOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB IO TocyaapcTBeHHBIH cTaHmaaptam Tpéxcotoid rpymmbl (I'OCT 2.300 - 68). OcHoBHas

HaJnuch noJpKHA ObITh odopmiteHa o I'OCT 2.104 - 68.

I[MPUHATBIE ObO3HAYEHUWA:

H® - nenpousBogHas ¢urypa;
C® - cocraBHas Qurypa;

111 - mapameTp MOJIOKEHUS;

[1® - mapametp popmsr;

II - mapamerpuyeckoe 4uciIo;
[IK - nepcoHanbHbI KOMIIBIOTED;

CK - cucrema KoOpaAUHAT.

(@ Poccuiickuii rocy1apCTBEHHbIM OTKPBITHIM TEXHUYECKUN YHUBEPCUTET MyTel coO0IIeH s,

1999

1. TEOMETPUYECKUE IIOCTPOEHMA HA IIVIOCKOCTHU



( BAJAHHME 1)

3amanne Ne 1 mo WHXKEHEpHOW TpaduKe CBSI3aHO C I€OMETPUUYECKUMM IMOCTPOSHHSIMH Ha
IUIOCKOCTU M BBIIOJHSIETCS (CM. pHucC.1l) ¢ yuyeToM OOIIMX MpaBHJI T€OMETPHUYECKOTO KOHCTPYHUPOBAHUS
¢buryp u emunoro odopmieHus deprexa, npeaycmorpeHHbix ['OCT 2.301-307-68,81. Ilockombky
O00BEKTOM PACCMOTPEHHs SBIISIOTCS JABYMEpHbIE (IUIOCKUE) (QUryphbl, H300pa’kaeMble Ha IUIOCKOM
4yepTeke, TO NI BBIMOJNHEHUs padoThl He TpeOyercs 3HaHWUU pasnena kKypcea "[IpoekmuoHHOE dep-
yenue". HamoMHuM, 4TO B MOCIIEAHEM H3Y4YalOTCs MpaBHJA MOCTPOCHHS M300paKEHUH TPEeXMEpPHBIX
(00BeMHBIX) (hUTYp Ha TIIIOCKOCTH YepTexKa.

B 3agaguu Ne 1 HeoOX0oAWMO BBIIOJHUTE:

1. 'eomerpuueckuii ananu3 mwiocko CO c 11ebIo BhISBICHUS cocTaBistomux ee HD;

2. Tocrpoenne H®, 3amaHHBIX MOJHBIM M HEMOJHBIM HAOOpOM MapaMeTpoB C YYETOM
T€OMETPUUYECKUX YCIOBUK;

3. [Toctpoenue Touek conpspkeHuss HO v BbIMOIHEHHE cCaMUX CONPSKEHUH;

4. PanuonanpHoe OasupoBaHue @urypsl (3aganue OazoBoit CK) wu onpenenenue
MUHHMAaJIBHOTO JOCTaTOYHOTO KOJHMYECTBA IMPOCTABISEMBIX DPa3MEPOB C YUETOM T'€OMETPHYECKUX
ycioBuii B3aumooTHoueHuidi HO B CO.

[lepeuncrnennble 3a1a4u pENIAIOTCS ¢ TOMOIIbIO Teopun napamerpusanuu [1,2] , kKak exuHoM
METOAMYECKOW 0a3pl, OTBEYAOIICH HAa OCHOBHBIE BOIPOCH (POPMUPOBAHHS M YTCHHUS YepTeka OO0
¢buryps (TI10CKOH JINOO MPOCTPAHCTBEHHON ).

3ananue BhIosHsAeTcs Ha ¢gopmate A3 (420 x 297 mm). Bce mocTpoeHus coxpasstoTcs,
SIBJISISICH TOHKUMH JuHusmu ( ~ 1/3°S), rae S - ocHoBHas KOHTypHas juHH. Kaxmas Touka
COTIPSIKEHHsI JTOJKHA OBITh MOCTPOEHA MEepecedeHreM IBYX JTMHUN - KOHTypa (puUrypsl U OgHON H3
JMHAN TTOCTpOeHHsI. Pa3sMephl MpOCTaBISIFOTCS 1O MEpe BBHIOTHEHUS TEOMETPHIECKUX ITOCTPOCHUH, KaK
3TO PEKOMEHJI0BaHoO B pazzaene 1.3.

FGOMGTDI/ILIGCKI/IG IOCTPOCHHUA HaA YCPTEIKC MOKHO IMPOBOAUTH C TIOMOIIBIO HpOCTGﬁIHHX

YepTEKHBIX HMHCTPYMEHTOB (LIMPKYJsA, JHMHEWKH, yroJbHUKA) Ha JopMaTe uepTeKHOM Oymaru,
a Takke Ha okpaHe IIK c¢ mnomompio Habopa KOMaHA C KJIaBHAaTypbl M yCTpoMcTBa

TAma "MBIIIB"
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HpI/I 9TOM AJIT'OPUTMBI TCOMETPUICCKUX HOCTpOGHI/Iﬁ HUB TOM, W B APYI'OM ClIy4dassX OJUHAKOBBI

W BKIIFOYAIOT MOCJICA0BATCIIBHOCTE HCKOTOPBIX l"pa(l)I/I‘leCKI/IX onepaul/lﬁ MOCTPOCHUS BCIIOMOT'aTCIIbHBIX

Puc.1

aneMeHToB conpsbkenus H® B crpykrype CO [2].

K SJICMCHTAPHBIM I'COMETPUUCCKHUM HNOCTPOCHUAM OTHOCATCA rpa(lmqecm/le orncpanunu, CBA3aHHLIC
C JCJICHUCM OTpPC3Ka HpHMOﬁ Ha 3aJaHHOC YUCJIO PABHBIX ‘{aCTeﬁ, MOCTPOCHUCM U JICJICHUCM YIJIOB Ha
PaBHBIC YaCTH, NPOBCACHUCM MAPAJUICIIbHBIX U MECPHUCHAUKYIISIPHBIX MPAMBIX, OCIICHHUEM OprmHOCTeﬁ

Y TIOCTPOCHHEM TMPaBUIBHBIX MHOTOYTOJILHUKOB U T.1I. [lepedniciieHHbIe allrOpUTMBI OMUCaHbl B [3] U

MOTYT OLITH npu HCO6XO}II/IMOCTI/I AOIOJTHHUTEIBHO U3YUCHBI CTYJACHTAMMU.

PaCCMOTpI/IM Ooiee l'IOI[pO6H0 HCTPUBUAJIBHBIC aAJITOPUTMBI TCOMCTPHYCCKUX HOCTpOCHHﬁ,

HCO6XO,Z[I/IMBIC AJId BBIIIOJIHCHUS IEPBOTO 3aJaHUA KOHTpOJ’IBHOﬁ pa60TBI.

1.1. OCHOBHBIE I'PYIIIIbI AJITOPUTMOB TEOMETPUYECKHX [TOCTPOEHUI



[lepBast rpynma anropuTMOB CBs3aHa C MOCTPOCHHEM TOYEK B3aUMHOTO COIPSDKEHHUS JBYX
OKPYKHOCTEH U CONPSKCHUS IBYX OKPYKHOCTEH IPSMOM IPH 3aJaHHBIX paguycax U KOOpAUHATAX UX
LIEHTPOB.

1.1.1. ConpspkeHue ABYX OKpYKHOCTeH (puc.2), 3amaHHbIX msaThio mapamerpamu (I1-5). HaGopsr
rapaMeTpoB MOTYT ObITh pa3nuuHbiMHU, Hampumep, 4I1I1 - xkoopaunatel nByX 1eHTpoB u 111D -
paauyc, unu 3111 u 211dD. AnropuT™m NoCTpOEHUS TOYKU CONPSKEHUSI OCHOBAH HAa OCTPOECHUHU JIMHUU
[ICHTPOB OKPY)KHOCTEH M OTHICKAHWHU Ha HEeW TOYKM KacaHusi C 3aceukoil omHuM u3 paauycoB (Rpv
Ry, ). AuropurM mOCTpOEHHS peain3yeTcss HE3aBHCHMO OT XapakTepa KacaHHs -BHEIIHEro JnmOo
BHYTPEHHETO.

1.1.2. Conpsbkenue AByX OKpykHOCTel mpsimoi. [Ipencrabiennas Ha puc. 3 CD oObIYHO 3a1aeTcs
napamerpudeckuM uuciiom 611 (4111 + + 2I1dD), cBsI3aHHBIM C OKPYKHOCTSIMHU, U T€OMETPUIECKUM
yCIIOBUEM KacaHUs (BHEILIHEE, BHYTPEHHEE), BOCIPUHUMAEMbIM C yepTexa "Ha rias".

1.1.2.1. Buemnee kacanue cBsizaHo ¢ mocTpoeHueM Touek A u C. Anroputm mnoctpoenusi: B C;
CTpOUM OKpPYKHOCTh pamuyca (R; — Ry) u touky G (0,5C1C; ); w3 Touku G -CTPOUM IMOJIOBUHY

okpyxHocta paguyca R = GC, = GC,; nmomyuyaem Touky L ; CiL mponmomxaem no mepeceueHus c

OKpYKHOCTBIO paaunyca Rjp , momydaem uckomyro Touky A; npoBoauM CoC||C1A u noiyyaem BTOPYIO

UCKOMYIO TOuKy C.

Puc.2 Puc.3

1.1.2.2. BHyTpeHHee kacaHue CBSA3aJo ¢ MOCTpoeHneM Touku B 1 D aHanorunyHo ciyyaro BHEITHETO
kacanusa. OTioudme 3aKioYaeTcss B MOCTpoeHWH B IieHTpe C; BCIIOMOTATEIIbHOW OKPYXHOCTH
cymmapaoro paauyca ( Ry + Ry ). JlanpHeimas yacTe alropuTMa aHaJOTHUYHA TPUBEACHHOW BHIIIIE

(puc.3).

1.1.2.3. YactupiM cinyyaem anroputma (1.2.1) sBisercs 3ajada NMpOBEACHUS KacaTelbHOW K

okpyxxHoctu (3I1) u3 nannoi touku (2I1) - puc.4, C,C,=C,A.



Puc.4 Puc. 5

Bropas rpynma anropuTMoB  CBSI3aHa C  IIOCTPOCHHEM  COIPSDKEHHM JIBYX MPSIMBIX
OKPY)KHOCTBIO  3aJJaHHOTO JHOO HEW3BECTHOrO paauyca MpH  (PUKCHPOBAHHOW  TOYKE Ha
OAHOM  MPSAMOIL. Jannas cucreMa umeet napamerpuieckoe unciao SI1 (41IHI+111D).

1.2.1.ConpsxkeHre ABYX MNPSAMBIX OKPYKHOCTBIO 33JJaHHOIO pajauyca R (puc.5). 3
MPOM3BOJILHOW TOYKM MPSIMOM a  BOCCTaHaBiuBaeM mneprneHaukyasip ( h L a ), Ha xoTopom
otkianapiBaeM  oTpe3ok AD = R (3amannbiii pamgmyc). IIpoBomum mpsimyto | || . AHanorudssie
MOCTPOEHHsI  MOBTOpsieM st psiMoid b . M3 Touku O  omyckaem [Ba MepreHIUKYIIsIpa Ha MPSIMbIE
aub. Toukmu K m N SBIAIOTCI HMCKOMBIMH TOYKAMH CONPSOKCHUS TOpsAMBIX a ©W D
OKPY>KHOCTBIO paauyca R c nenrpom O.

1.2.2. ConpsxeHue 1ByX NpsAMBIX (N, M) Ayroi OKpyXKHOCTH B 3afaHHOM Touke E  onHON u3

psAMBIX (pHC.6).

y
Y
N
N Ba
gl ¢
]
£
X 22
Puc. 6 Puc. 7
Crpoum Owuccektpucy | yIJla, COCTaBJIICHHOTO 3aJaHHbIMU MpsAMbIMH. M3 Touku E
BOCCTaHABJIMBAEM TEPICHIUKYISP 10 nepeceueHus ¢ ouccekrpucor | . Touka C; siBisieTcss HEHTPOM

comnpsrarolei okpyxHoctu. Touka B nonydeHa TpuBHanbHBIMU OCTPOEHUSMHU.
Tperps rpymnma anropuTMoB ISl pellleHuss HauOojiee CIOXKHBIX 3a/ad Ha IOCTPOEHUE TOYEK
COTIPSIKEHMSI U IEHTPOB OKPY>KHOCTEH ¢ HETPUBHAILHBIMU UCXOIHBIMU JAHHBIMHU.

1.3.1. 3amana touka A okpyxsoctu 01 (puc.7). B Touke A 3agaHO HampaBleHHE TUAMETPA, TO
€CTb OIpeJesieH OJUH MapaMeTp MoyiokeHus. Bropas okpyxkHocTs 02 monHocThio omnpenenena (311).
Tpebyercst mocTpouTh conpsikeHne okpyxkHocTell. Kacanue BHyTpeHHee.

Pemenue. 13 Touku A Ha ocu OX otknaneiBaeM oTpe3ok AB = rp 13 nentpa otpeska CyB
IIPOBOAMM MEPHEHIUKYIslp A0 mnepecedeHus ¢ oceto OX. Touka nepeceuenuss Ci; ecTb ULEHTP
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OKPY>KHOCTH 01. [IpoBoaum JIMHHIO
nentpoB C; C,.  CrpouM TOUKy E - TOuKy compsiKeHMs IBYX OKPYKHOCTEH.
IIpu nmocTpoeHNN TOUYKU CONPSKEHUS JIBYX OKPYKHOCTEH BHEHIHETo KacaHus (puc.8) TOUKY B
CTpoMM cIipaBa oT Toukd A. OcTajbHas 4acTh aJIFOPUTMa HE MEHSETCS.
1.3.2. BHemHee compspbkeHHE IBYX 3aJaHHBIX OKpyxHocTedl 01,02 Tperhel, 3agaHHOM OIHUM

napameTpoMm GopMmbl I3, - puc.9.

\C1 A VB B Cz

Puc 8 Puc. 9

Pemenue. U3 3amannbix 1ieHTpoB okpyxkHocTe C1,C, cTpoMM AyrHm CyMMapHBIX PaJdycOB
(r1t+r3 ) m (rp+rs). Ha ux nepecedenun crpoum neHTp okpyxkHoctr 03.Touku conpsbkeHuii A u B nexar

Ha nmuHusAX 1eHTpoB C1C3 , Cy,C3

[Tpu BHYTpeHHEeM compshkeHUH HeHTp C3 CTPOMM Ha TepecedeHrr paauycoB (rs- 1) u (3 - rp) —

puc.10.

?1 u

Yy
B

G

}\ .

0 e, ¥

‘ A 4 ~ 15 X
Puc.10 Puc.11






1.3.3. Psang airopuTMOB CBSI3aH C MOCTPOCHHEM MapaMeTPOB COMPSIKEHUS] TOMAPHBIX
OKPY>KHOCTEH, 3aJaHHBIX Pa3IMYHBIMH HA0OpaMH MapaMEeTPOB U I'€OMETPUUYECKHMHU YCIOBUSIMH,

HaIpuMep COIpsDKEHUE, IPECTaBlIeHHOE Ha puc. 1.

1. 2. AHAJIN3 3AJAHUA 1 ITOPAOK ET'O BBIIIOJIHEHU A

KaxxnoMmy BapwaHTy 3aJaHusi COOTBETCTBYET TeoMeTpudeckas (urypa - IUIOCKUH KOHTYD,
cocraBieHHblid U3 HO. Mcxoanbie nanHble nmpeacTaBieHbl B Tabauie 1 BapuaHToB (CM. HUXKE).
Kaxnas CTpOKa TaOJIULIBI COJICPKUT KOOpPIUHATHI OTIOPHBIX TOYEK
koutypa A (x [/ y); B X [ vy, .. W TIapaMeTpOB  OKPYKHOC
teit 6o ux ayr 01; 02; ... mo cxeme Xc /Yc ; R ... ( Xc ,Yc¢ - KOOpAUHATHI IICHTPa OKPY;KHOCTH;
R...- pamuyc). Ecnm kakuwe-mub0 mapamMeTpbl OKPYKHOCTH 3aJJaHUEM HE BBISBICHBI, TO B
COOTBETCTBYIOIIEH Trpade mnpocTtaBieHbl MHOrorouusi. JlekaproBa cuctema koopaunar OXY
ompejeNieHa Ha KaKJIOM PUCYHKe IS 3aJaHusl MCXOJHBIX JaHHbIX. ba3oBas cucrema orcyera
MOXKET HE COBINanaTh ¢ uUcxogHoW. OHa BBIOMpAETCS CTYACHTaMU CaMOCTOSATEIbHO W3 YCIOBUM
MUHUMU3AINAN KOJIMYECTBA ITAPaMETPOB (pa3MepoB QPUTYPHI).

1.2.1. Tlopsnok BeIDOIHEHUS PAOOTEI

1.2.1.1. Ananu3 Qurypsl 1o crieayroiuiei cxeme:

a) olpeieieHue KOJIMYecTBa ocell CUMMEeTpUH (0/1Ha W JIBE);

0) olLleHKa 1O pe3yJbTaTaM I1.1,a MOJIOBHHBI MITH YeTBEPTH (HUTYPHI;

B) BbIOOp HampaBieHHs 00Xo/Ja JaHHOMW YacTh KOHTypa H BBIUNCJICHUE KOJUYECTBA
rapameTpoB s Kakaoi HO ¢ ydeToM reoMeTpudecKkux yCiaoBUi.

1.2.1.2. 3aganue 6a30BON CHUCTEMbI KOOPJIMHAT HA YepTEXe M3 YCIOBUNH MUHUMU3ALUM YHCIIA
napaMeTpoB. B oThenbHbIX BapuaHTax 0a3oBas cHCTEMa KOOPJAMHAT COBIAJAET C HCXOJHOM, B
KOTOpOM pealn30BaHO 33JaHUE UCXOIHBIX TAHHBIX.

1.2.1.3. Peanmuszauus anropurMa IOCTpOEHHUS KOHTypa Ha ¢(opmare. Bce mnocTpoenus
BBINOJIHAIOTCS B 0230BOM crcTeMe KOOpAMHAT.

Ha mnone w4eprexka 1O 3adaHHBIM  KOOpJAMHATaM  CTPOSATCA  OMOPHBIE  TOYKHU

koHtypa ( A, B, ..). [Jlamee mpoBOASATCS OKPYXHOCTH, 3aJlaHHbBIC TTOJTHBIM

Habopom  mapamerpos  (III1=2; UI-I; II=3), u ot1-

Cwm. ITpunoxenue.



TABJIUIIA BAPUAHTOB 3AJAHUNA

K KOHTPOJBbHOM PABOTE Ne 1 ITO MHXEHEPHOM I'PAD®UKE

% Touku X/y, Mm OxpyxHOCTH XJ/Yc; R..., MM

&

2 A B C it E 01 02 03 04 05 06 07 08 09 010

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
| 2748 | or. | 2m48 | o).

1 | 200 | o85 | o032 | os62 S A I I
0/0 . lesss | 0 | oo | eor22 | | o Lol

2 | 96/0 | 76/0 R14 R76 | R14 | R.. R7 R7 R6 RG | R..

2 | 238 500 | or42 | 32/ | 6ai-42 | 630 | 50 | ... | 640 | 0142 | 64/-42
R28 RI0 | R.. | R1I0 | R28 | RI6 R7 R25 R5 R5
of... | 341116 | 34 | ...

4 | 01140 | 3272 | 32/60 | 20/50 | 20/0 | -+ yite | 4 e
o, | s | 600 | 6000 | /| or | 0

5 | 025 | 017 R... RS R24 RS R5 R.. | RI3

s | 500 0/60 .J0 | om0 | om0 | /.. | om0 0/0
R30 R.. | RI0O | RO | R15 | R3 | R20

. 0/0 4000 | ../.. | o8 | o/ss | 0143 | ../0 0/0
R50 RS | R | R» | RO | R | R.. | R38

A o.... | 3540 | ..J0 | 35140 | 0/25 | o0/0 | o0/25 0/0
RA40 RIS | R... RS RI0 | R25 R5 R15
0. 40/0 | 07100 | 0/100 | ../ | ... Lo | on. | 4000

9 | 0-11 | 0711 R... R2?S | R40 | R25 RS RS R | RI15
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OkoH4yaHue Ta0IULBI 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
o... | 2659 | .0 | 26/59 | 0/0 0/0
10 | 55/0 R20 R15 | R. RS R30 | R20
o/... | 55-26| o000 000 | 55/-26
11 1 0/-23 R, R12 | R16 RO R4
0. 320 | on.. | 320 | o127 | 027
121 0-35 R... R18 | R RO | R125 | R6
o0 | ..n8 |
13 | 18/38 | 12/99 | 12111 o W38
u | o 500 | ../... | o550 | o550 | 50/0 | 15/0 | o/.. | 1500
R20 R20 | R20 | RI0 | RO | R15 | R.. R5
5 | 500 0/-185 | ../0 | 0/185 | 038 | 0138 | .. | o0 | .| .. /..
R44 R.. | Raa | RI8 | RI0 R7 R37 R7 R7
o so0 | o | om0 | oo | oo | /... | s00
16 | 055 0/5 0/50 R10 R20 | R.. R7 R15 | R0 | R.. R10 | R10 | R10
J10 | 451100 | o | o |27..R | 12
17 | 3250 | o110 | o090 | o5 D el B s 20
18/16 | ../... | -35/40 | ... | o/.. | -35/45
18 | 350 | 850 | 8s/20 | o/100 | L8 S 0040 | | Y| S0
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pe3ku IpsiMbIX. Bce moCTpoeHus BBIMOMHAIOTCS B TOHKUX JUHUAX. CTPOATCS CONMPSIKEHUS IPSIMbBIX
U OKPY>KHOCTEH, a TaKkKe MOMapHbIe COMPSHKCHUS OKPYKHOCTEH, 3a/IaHHBIX HETIOJHBIMU HAbopaMu
reOMETPUUECKUX MapaMeTpoB. Bece nuHuM noctpoeHuil coxpanstorcs. Kaxaas Touka conpspkeHus
KOHTypa JOJDKHa OBITH OIpeleieHa IepeceueHrueM JIMHHI MOCTPOEHUs ¢ KOHTYpoM o00Boja
¢burypsr.

1.2.1.4. O6Boaka koHTypa (urypsl (IOJOBHHBI, JHOO YETBEPTH) CIJIOUIHON JUHHEH
TOJIIMHON S ¥ 0TOOpakeHNe CUMMETPUYHO TI0 3aJIaHHBIM YCIOBUSM (CM.II. 1,2).

1.2.1.5. IlpocraHoBka pa3MepoB IO Mepe MNOCTpoeHH. MX KOIMYeCTBO TOJHKHO

COOTBETCTBOBATH MAPAMETPUUECKOMY UUCITY (QUTYPHI.

3. IIPUMEP BBIITOJIHEHA BAPUAHTA 3AJJAHWA

B tabnuie BapuaHTOB 3a1aHus A5 BapuaHTa 1:
1.3.1. BeiOupaercs pucynok (cm. [Ipunoxxenue ).
1.3.2. ®urypa umeeT BEpTUKAIbHYIO OCb CHMMETPHUH, CIIE10Ba-
TenbHO, 0cb OYs 0a30BO# cucTeMbl coBmaaaet ¢ ochio cummetpud. (Ilonoxenue 6azoBoit ocu OXg
TpeOyeT JOMOIHUTENHFHOTO aHaIN3a Ha JTalle napaMmeTpusaiun). Bee mocTpoeHus BBIMOIHSIIOTCS

Ha TpaBoi nojoBuHe puryps (puc.12)

(*)
(%)

&)

Puc. 12 Puc. 13

"O6xonuTcs" BHEMHUN KOHTYp ¢urypel or O, Ak B, a kontyp orBepctus ot C k D.
OmnpenensieTcss KOJIMYECTBO MapaMeTpoB (HUTYphI O€3 yueTa reOMEeTPHUECKUX YCIOBHIMO: mpsimas a
(T1=2); mpsmas ¢ (I1=2); okpyxuoctu 01 (I1=3); 02 (I1=3); 03(I1=3); mpsimass b (T1=2);
okpyxknoctu 04 (I1=3); 05 (I1=3).

Cymmapnoe napamerpuueckoe uncio IIp = 21.

BBoasTCcs reoMeTrpuyecKkue ycIOBUS U NEPECUUTHIBAETCS KoaudecTBO mnapamerpoB HOD B
ucxomaHou cucreme koopaunat ( OXY ): mpsimast a coBnagaer ¢ ocsto OX (I1=0), npsmas c || OY
(IT=1); oxpyxnocts 01 (IT=1): 30ech ABa mapaMeTpa 3aMEHEHBI YCIOBUSAMHU COIPSLDKEHUN € IBYMS
H® (npsamoit ¢ u okpyxnocthio 02); okpyxknoctu 02 (IT = 3); 03 (IT = 1): 3xech 3agaeTcst Touka
B Ha okpyxHOCTH, mapaMeTpbl 3aMEHEHbl T€OMETPHUUECKUMH YCIOBUSAMM KacCaHUs U HaXOXKICHUS

nentpa Ha ocu OY, npsmast b || OX (IT=1); 04 (IT=1), koOpaAUHATHI IEHTPA COBHAIAIOT C IICHTPOM
12



okpyxkHoctu 02; okpyxHocth 05 (II=1), 31ech Takxke, Kak U B cllydae 3aJaHusi OKpyxHOCcTH 03
ompeJieieHa TOYKa, MPUHAJUIeKAIAs] OKPYKHOCTU. Takum oO0pa3oM, MapaMmeTpuyecKoe YHUCIO
¢urypsl [1=9. OHO ompenenser MOTHOE KOJIHMYECTBO Pa3MEPOB, MPOCTABISIEMBIX Ha YEPTEKE
JTAHHOHM (UTYPBI.

Ilepenoc ocu OX OTHOCHTENHHO €€ 33JaHHOTO IOJIOKEHUS HE yMeHbIlaeT 3HaueHus Il
(KonMuecTBa MPOCTABIISIEMBIX Pa3MEpPOB), MOITOMY HCXOJIHAs CUCTEMa OTCYETa MPUHUMAETCA B
kauecTBe 06a30Boi ( OXY = OsXsYs ), B KOTOPOH U BBITIOJIHSAIOTCS BCE JATLHEUIIIHE TOCTPOCHHUS.

1.3.3. BbINOIHAETCS TOCTPOCHUE COMPSIKEHUI.
1.3.3.1. 3amaercsa 6azoBas cuctema orcuera OXY (puc.13). 3amanue cUCTEeMbI OTCUYETa BCET/Ia
MOJIPa3yMeBacT BBIUCPUMBAHUE OCEH KOOPAMHAT WM BBIOOP EIUHUI] U3MEpPEHUs IO OcsIM (B
MHKEHEPHOM YEPUCHUH OOBIYHO HA3HAYAIOTCS PAaBHbIE €AMHHIIBI U3MEPEHHS 10 BCEM OCSM €4 = €y
=e;= 1,mm).
1.3.3.2. Crposirca H®, 3agaHHpie TONHBIM HAOOpOM TapaMeTpoB, He Tpedyromme

JIOTIOJIHUTEIIBHOTO OCMBICIEHUS 0 yciaoBusM conpspkeHud. K takum H® B Hamem npumepe
OTHOCSTCS TIpsMBIE @, b, C u okpyxuHOocTH 02; 04 (puc.13).

1.3.3.3. IIpocraBastoTcst pazmepbl HocTpoeHHbIX HD B COOTBETCTBUHU € UX MapaMeTpUYECKUMU
gyrcnamu. OxpyxHocTh 02 ompezneneHa TpeMs pazmepamu (2 - KOOpAUHATHI LeHTpa, | - panuyc);
okpykHOCTh 04 ormpezerneHa €AMHCTBEHHBIM pa3MepoM - paauycoM (1ieHTp 04 coBmagaer ¢
neHtpom 02, TO eCTh OmNpe/IeIeH TeOMETPUIYECKUM YCIIOBUEM) - CM. puc.13.

[Ipsimas a coBmanaet ¢ ocsio OX, ee mapamerpuyeckoe yucio [1=0 u pasMepHbIMU YUCTaMH HE
onpenensiercst. [Ipsimbie b 1 C mapaienbHbl COOTBETCTBYIOIIMM  OCSIM, TTO3TOMY KaKIasi U3 HHX
orpeJiesieHa eTMHCTBEHHBIM pazMepoM. LllecTs mapamMeTpoB co 3BE3/10UKaMHU.

1.3.3.4. Ctpourcs okpyxHocTh 01, conpsratomas npsMyro ¢ ¢ okpyxHocTbio 02 (puc.14).
1.3.3.5. OkpyxHoctb 01 3agaHa OAHUM MAapaMETPOM U IBYMsI T€OMETPUUECKUMHU YCIOBHUSIMHU.
[TosTOoMy 311€CH TIpOCTABIISIETCS €AMHCTBEHHBIN pa3Mmep - ee paauyc R (puc. 14).

1.3.3.6. Ctpoutcst 1eHTp okpyxxHoctd 03 u Touka kacanuss E  oxpyxHocreit 03,
02 (puc.15).

1.3.3.7.  Oxpyxnoctb 03 3amaercs Touko B  (omun pasmep) U ABYMs
reOMETPUUECKUMU YCIOBUSAMU KacaHusd ¢  OkpyxHocTteio 02 m HaXO0XACHUS

nmeutpa Ha ocu  OY ). Takum oOpazomMm, 371ech

Y
R*
\_ . \oe x
01 1
2 oy Ca+ 2y X
L X } Cz
Puc. 14 Puc. 15
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MIPOCTABJISIETCS OAMH pa3Mep, onpeAesaomuil noaoxenue Touku B Ha ocu OY (puc.15).

1.3.3.8. AHamOTUYHO CTPOUTCS LIEHTP OKpYkHOCTU 05 M Touka kacanusi L, okpyxnocteii 05,
04 (puc.16).

1.3.3.9. CornacHo 1.7 371€ch TakKe IPOCTAaBIISIETCS €IUHCTBEHHBIM pa3Mep, ONpeaAessonuil
nosioxkenue Touku D Ha ocu OY (puc.16).

1.3.3.10. Koutyp ¢urypst o6Bonutcs (puc.17) xonTypHOoi nunued tonmuuoit 0,8-1 MmMm. Bcee
MOCTPOSHHSI OCTAIOTCS Ha TI0JIe YePTEKa B TOHKUX JIMHUSAX.

1.3.3.11. BemonHsieTcss CUMMETPHYHOE OTOOpak€HHE TTOCTPOCHHOW TIIOJIOBHUHBI (UTYPHI.
I'eomeTrpuueckue mocTpoeHuss He BocmpousBogsaTcs (puc.l). IIpoBepsiercs cOOTBETCTBHE

napamerpudeckoro yucia ¢urypsi (I1=9) konnuecTBy npoctaBieHHbIX pa3Mepos (N=9).

1.4. OCHOBHBIE TPEBOBAHNA K O®OPMJIEHNIO PABOTDI

@opmar A3 pekOMeHIyeTcsl pacrosiaraTb JUIMHHONW CTOPOHOM TOPHU30HTalIbHO. B OCHOBHOM
HaAMUCH (LITaMIIe) 3aMOIHII0TCS CIeayoNue rpadbl:
1.4.1. O6o3nauenue - npsmbIM mpugpTom b10:

0 1 1 e 0 0 9 e 0 0 1

a 0 B r
['me a - mepBslil Kypc; O - HOMEp KOHTPOJIbHOM paboThI;
B - HOMEp BapHaHTa 33/1aHus; T - OPAIKOBBIA HOMEp JINCTa B KOHTPOJIBHOU padoTe.
1.4.2. HanmenoBanue - "I'eomeTpuueckue MOCTPOCHMS" WU "Comnpsixenusa". Hannucs

BBINOJIHSAETCS] HAKJIOHHBIM IIpU(TOM A7 ¢ 3ariaBHONM OYKBbI 0€3 KaBbIUEK.
1.4.3. Macmta0: 1:1 - mpudT A7 HaKIIOHHBIH.
1.4.4. damunuu mpenofaBaTeNss M CTyJEHTa 3alHCHIBAIOTCS HAKJIOHHBIM HIpudTOM
MIPOU3BOJIBHOTO pa3Mepa.
1.4.5.ConepxaHue ocTanbHBIX rpad sICHO U3 mpumepa (cM. puc. 1).
Bce Haamucu BBIONHAIOTCA ¢ 00s3aTeNBHOM CTPOUYHON (IO BBICOTE) pa3sMeTKo. B cmyuae

HCO6XOILI/IMOCTI/I BBITIOJIHACTCA pa3MCTKa HAKIIOHHBIMUA (BepTI/IKaHBHBIMI/I) JIMHUAMUA.

14



B nonomnutensHyro  rpady, — pacmoioXeHHYIO B BEpXHEM Yy, 3aIlUChIBaeTCS
npsMbIM mpupTOM A7 0003HAYCHHE dYepTeka B IEPEBEPHYTOM IOJIOKECHUU.

PasMepsl mpocTaBisioTCs HAKJIOHHBIM IpupToM AS Ha paccrosHuun  0,5-1 MM ot

pasmepHbIX JTuHHA. KOHTYp GUrypsl 00BOANTCS CIIONIHON OCHOBHOW JIMHUEH TOJIIMHOM S =~
0,8-1 mmM.

2. TIOCTPOEHME KOMIUIEKCHOI'O YEPTEXA
( 3AJIAHUE 2 )

[Ipu BBIMOJNIHEHMH 3aJaHKMs 2 pacdeTHO-Tpadudeckoil paboTel mo pazaeny "HMmxeHepHas
rpaguka" M3Y4YalOTCsl OCHOBHBIC pa3/eiibl TEOpUH YepTeka - Oa3upoBaHHE OOBEKTa, BHIOOP
rJIaBHOTO BUAa cocTaBHOM ¢urypel (C®) , mocTpoeHHE MHHUMAIBHOTO KOJUYECTBA OCHOBHBIX
n3o0paxkeHui, oOpa3MepuBaHue uyepreka.  EnuHONW MeToauueckoil 0a3oM Ui pelieHus
NEPEeUYMCICHHBIX 3aJay sBISAETCS TEOpUs MapaMeTpU3allid, OCHOBHbBIC IIOJOXEHUS KOTOpOH
M3JIOKEHBI B METOMYECKOM  mocooun [ 1,2 ].

[Ipu BBIOIIHEHNH WHAWBUIYAIBHBIX 33JaHUH, BApHAHTHl KOTOPHIX MPEACTaBICHBI B Ta0MI. 2,
CTY/ICHTBI BBIMOJHAIOT TEOMETPHUYECKUI aHalM3 COCTaBHOW (DUTYpBI, BBINENSAS IPOCTEHIINE
(menpousBoanbie) ¢urypsl (H®) B ee cocraBe, k Takum H® oTHOCATCSA: MPAMOYrOJIBHBIE
IpU3MBI (CIUIOIIHBIE U C OTBEPCTUSMH); CIUIOLIHBIE U IOJIbIE IMIMHIPbI; KOHYCHI, cepsl U T.A.
basupoBanue kaxmoit HO B coctaBHO# (hurype BBIOMHSAETCS B OCHOBHOW (0a30Boii) cucTeme
KOOpJUHAT, )kecTKO cBsizaHHOM ¢ C®. IlpaBunbHoe 3ananue 6a3oBoii cucreMsl koopauHat (bCK)
SBISIETCA TEpBOM HauOojee BaXXHOM 3ahayeil MOCTPOEHUs! MPOEKIIMOHHOIO uepTexa Jr00ro
oobekTa. Meroauka Beidbopa BCK u3noxena B mocoduu [2].

Anamu3z CO Bkiroyaer uccnenoBanue kaxaon H®, pe3ynbraTel KOTOPBIX MPEJICTaBICHHI B
tabn. 3. Ilo pesynpTaraM aHanM3a BbIUEPUYMBACTCA TJIABHBIM BHJ COCTaBHOW (Qurypsl. B
MIPOEKIIMOHHBIX CBS3SX CTPOUTCS MMUHHUMAJIbHOE HEOOXOJMMOE KOJIMYECTBO OCHOBHBIX M300pae-
HUH, MPOCTABIAIOTCS pa3Mepbl. Bee pasMepbl CHUMAKOTCS € HArJIHOTO (aKCOHOMETPUYECKOTO)
yepTeka-3anaHus.  JlmaMeTpbl  OKPYXHOCTEH  M3MEpSIIOTCS 10 CONPSDKCHHBIM  OCSIM
COOTBETCTBYIOIIUX AIIUNCOB BA0ib oceil BCK. M300paxenust Ha yepTexe yBEIUUUBAIOTCS B JIBa
paza (M 2:1). TOCT 2.302-68 [2,c.16-18]. Bce orBepeTus cunrarores ckBo3HbIMU. [Ipumep

BBIITOJIHCHHA OAHOTO U3 BAPUAHTOB 3aJaHU 2 MMPpEACTAaBJICH HA pI/IC18
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2.1. YKA3AHUA K BBIITOJIHEHNIO PABOTBI

B kagectBe nmpumepa paccMoTpuM Gurypy, HanomuHarouryto CO BapuanTa 1.

'eomeTpuyeckuil aHaM3 I11€J1eCO00Pa3HO BHINOIHATH Ha YEPHOBUKE (KJIETYATON TeTpagHON

Oymare).

I'eomerpuueckuii ananus ¢purypsl (puc. 19) o3BoJsIET yCTAHOBUTH YETHIPE HEMPOU3BOIHBIC
¢burypsr: 1 - npsiMast mecTUrpaHHas Npu3Ma; 2 - napaiesenure]] co CKBO3HBIM HWIMHIPUIECKUM
OTBEpCTHEM; 3 - MpsiMasi TPEYroJibHAs MPU3Ma; 4 - UIMHIP CO CKBO3HBIM OTBEPCTUEM.
BonbsmuHcTBO HEMpOU3BOAHBIX GUryp (1,2,4) UMEIOT EUHYIO TUIOCKOCTh CHMMETPHH, C KOTOPOM
J0JKHA OBITH COBMeEIIIEHA O/THA M3 KoopAuHATHBIX TuiockocTet BCK, nanpumep OZX [2 ]. ITo ocsam
OX u OZ peanuzyercs nmapa rabaputHsix pazmepo CD, TpeTuii rabapuTHBIN pa3Mep H3MepeH
BJIOJIb OCH
OY (puc.20). Ha3Banus oceil 3aJaHbl MPOU3BOJIBHO U MOTYT OBITh M3MEHEHBI IO pe3yjbTaTam
reOMEeTpHUECKOro aHanu3a purypsl.  HamoMmHuM, 4TO Ha TJIABHOM BHJI€ KOOPJMHATHBIE OTPE3KU
oceit OZ n OX mOWKHBI MMPOSHUPOBATHCS B HATYpaJbHYIO Beln4nHy, a och OY BBIpOXKIAeTCs B
TOUKYy (puc. 21).

Takum oOGpa3om, mepBas 3ajava - BHIOpaTh HalpaBleHUE MPOEHHPOBaHUs riaBHoro Buga CO
¥ Ha3BaTh COOTBETCTBYIOIMM 06pa3oM ocu BCK. 3agaauM Tpu HanpasieHUs IPOEHUPOBaHUs: A ;
B; B; (puc.20) u BeIOEpEM M3 UX YHCIA €JUHCTBEHHOE, COOTBETCTBYIONIEE INIABHOMY BH]LY.

Bei6op rmaBHoro Buga (1. OZX) C® ocymecTBisieTcss Mo cieayroniemMy npasuny [ 2 ] .

BriOupaercst rmaBHBIN BU A7 KaxJ0il HempousBoaHou ¢urypsr (1, 2, 3, 4) B crpykrype CO.
I'maBubIil Buxg C® cooTBETCTBYET HauOOJIbLIEMY KOJIMUYECTBY IJIaBHBIX BUAOB HEMPOU3BOJTHBIX
¢uryp (HO).

BLI6OD rj1aBHOTro Bujga H® OCYHICCTBJIACTCA 1O IIPUHOUITY pCalIM3allii MaKCUMAJIbHOTO

KOJIMYeCcTBa NapaMeTpoB (pUIypbl MpU NPOELUPOBAHUM HA IUIOCKOCTh [2]. BrimomHum aHanms

yetbipex HO B ctpykrype CD (puc. 19,20). Pesynbrarsl aHanu3a cBeieHsl B Ta01. 3.
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Tabauua 3

No HO [Tnockocth Hanpasnenue Yucno peain30BaHHBIX ['maBHbIH
IJIABHOTO BHJIA | TPOELMPOBAHUs | I1apaMETPOB (C y4E€TOM Bujg CO
1 OoXY B 4AT1D
2 OXZ A 5(3T1D+2I1I1) OXZ
3 OXZ A 4(2I1D+211IT)
4 OXZ A
1160 OXY A 5(3T1D+2I1IT)
[Tepsas H® (cm. puc. 19, 20) mpoenupyercs M0 HampaBieHH0 B Ha IJIOCKOCTH oxy
MAaKCUMaJIbHBIM YHCIIOM MapameTpoB (4 mapamerpa dopmbl). Bropas H® mnpoerupyercs Ha

miockocte OXZ  no Hanpasnenuro A Tpems mapamerpamu (opMbl (BKIOYAs AUAMETP OTBEP-
CTHS) W ABYMs MapaMeTpaMHu TMOJOXKEHUS OCH OoTBepcTuss Haa miockocThio OXY. Tperbs HD
IpOeLMpPYETCs TaKke Ha miockocts OXZ mo Hampasnenuto A 1aByms mapamerpamMud  (GOpMBI U

nByms — nojoxenus. Yerseprast HO — tpemst mapamerpamul pOpMBI U ABYMS — TIOJIOKCHHUS.

U3 Tabn. 3 BUAHO, YTO HANPABJIEHHE NPOEUUPOBaHUS A ABJISETCA JOMHUHHMPYIOLIUM, [OITOMY
IJIOCKOCTh IJIABHOTO BMJA 3aKPEIUIAECTCA 32  KOOPAMHATHOM IIJIOCKOCTBIO OXZ BCK. Ecmu
Ha3BaHUS OCEH HE COOTBETCTBYIOT INIOCKOCTH IM1aBHOTO Buga  OXZ , TO HE0OX0AMMO MPOU3BECTH UX
NIEpEMMEHOBaHHE, PYKOBOJCTBYSCh YCTaHOBJIEHHBIM HAIPaBJICHUEM IPOELMPOBaHUS (HaIpaBieHUE
A B PacCMOTPEHHOM IpuMepe). BaxkHO MOMHHUTB, YTO MOJOXKHUTEIbHbIE HANpaBlIEHUs OCel
KOMIUIEKCHOTO uepTexa perjamentupoBanbl [OCT 2.305-68 [2], mosTOMy KpOoMe KOPPEKIUU
HaUMEHOBAaHMsI OCeil BO3MOXKHO CIeAyeT U3MEHUTh M MX HAIpaBJIEHUS Ha MPOTHBOIONOXHbIE. MTaK,
rnaBHeld  BUI C®  MokeT OBbITh IOCTPOEH TMpH MNPOCHMPOBAHUM TMOCIETHEH  BMecTe C

ocamMu BCK Ha mockocTe ueprexa IO HaNpaBICHUIO A (cm. puc. 18)

I'V - reomerpuueckue yciaoBusl.
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Puc. 19 Puc. 20

Puc. 21 Puc. 22

OcHOBHBIE I/I306‘[)3)K€HI/I$I CTPOATCSA B MUHHMAJIBHO HCO6XOILI/IMOM KOJMYCCTBE 110 MPHUHIUITY

HCUepIbIBalOIEH peanu3aluyd HapamMeTpoB pasmepHoro rpada [1,2]. OpHako B METOIUKY
MOCTPOEHHSI OCHOBHBIX M300pa)KeHUI MOXeT ObIThb BHECEH (opMalbHBIM NpHu3HaK. Tak, Hanmpumep,
JUIS ONpENENIeHHUs TreoMeTpuueckux cBoHCTB Bcex C®, mpencraBieHHbIX B TaONHIlE BapUaHTOB
3aJlaHui OJHOrO BHUJA HEAOCTAaTOYHO, TO3TOMY, HE BBINOJIHSS aHalIM3a pealu3allud pPa3MEpPHBIX
napaMeTpoB, Ha TJIaBHOM BHUJE B paccMaTpuBaeMoM mpumepe (puc. 18) mocTpoum BTOpoe OCHOBHOE
n3zob6pakenue. YToObl MPaBUIIBHO €r0 BHIOPATh, CHOBA BOCIIOJIb3YeMCs JaHHBIMH Tabi.3, U3 KOTOpOH
CJIE/LYET, UTO 10 HAMpPABJIEHUIO MpoenupoBanus B Ha miockoctn OXY (BUI CBEpXY) peanusyercs
MakcUMajbHOE KoiaudecTBO napamerpoB (411d) mepsoit H®. Utak, ctpoum Buj cBEpXy, MpoeUUpys
C® Ha MIOCKOCTh YepTeka 10 HampaBneHuro B (puc.22), (puc. 18). JlocrarodyHo nu ABYX
M300pakeHU IS MOJIHOTO BBIABICHUS T€OMETPHUUYECKUX CBOMCTB COCTaBHOW (PUTYpHI, MOKaKET
peaynzanus ee TeOMETPUUYECKUX ITapaMeTpoB pa3MepaMHu.

OObpa3MepuBaHue 4YepTerka BBIMOJHAETCS Ha OCHOBAHWM Mapamerpuyeckoro anamuza CO,

npuiYeM MAKCUMAJIIbHOC KOJHUYCCTBO PpPa3MCpPOB TIPYIIUPYCTCA Ha TJIAaBHOM BHIC. Ha ocranbHBIX

I/1306pa)i(eHI/ISIX MPOCTABJIAIOTCA pa3MCpPbl TOJIBKO TCX 3JICMCHTOB, JIS1 BBIABJICHUA (bOpMBI KOTOPBIX
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OHU ObulM mocTpoeHbl. Ilapamerpuuecknii aHanu3 QUIypsl Hallero MpuUMepa MOKa3bIBaeT, YTO C
ydyeToM reoMmerpuyeckux yciaoBuid CO nomxHa ObITh omnpeneneHa B 3aganHoil BCK  14-10
napamerpamu (pasmepamu). Ha Buzme cBepxy (cm. puc.l18) mpocraBisercs OIuH U3 TrabapuUTHBIX
pa3MepoB, Mapa pa3MepoB, ONpEAEIAIIINX (OPMY OCHOBAHUS HPSIMOYIOJIbHOM Mpu3Mbl 1| U OAMH
pasmep - BbelcoTa npusMbl 3. OctambHble 10 pa3smepoB (B TOM 4Mciae mapa rabapUTHBIX)
MPOCTABJISIOTCS Ha THaBHOM Bujae. [locTpoeHusi W300pakeHUN BBHITIOTHEHBI, Pa3MEpPHBIN rpad
MOJTHOCTBIO HMcuepnaH. TakuM oOpas3oMm, ajs BBIABICHUS TreoMeTpudeckod ¢opmbl CO B Hamem
IIpUMEpE JOCTATOYHO JBYX OCHOBHBIX M300pa)kK€HUI - IIaBHOrO BUJA U BHJA cBepXy. Tema pa3pessl

34€Ch HE U3Yy4aCTCA, II0OOTOMY OTBEPCTHUEC IMTOKA3aHO INTPUXOBBIMHU JIMHUAMU, YCIIOBHO.

2.2. OOOPMJIEHUE YEPTEXA

3ananue  BbonHseTcss Ha  Qopmare A3 (420x297) wu mMmeeT ctaHAapTHOE OPOpMIIEHUE
no 'OCTam 2.301-307.68,81 (cm. puc. 18). OcHoBHas Haanuck Beinonasercs no FOCT 2.104-68 [3.,
c.33-38]. B rpade "HaummenoBanue" 3amuchiBaeTCs C 3arjiaBHOW OYKBBI Ha3BaHHE COCTaBHOM
¢burypsl, ykazaHHoe B TaOJMIle BAapHAHTOB 3aJaHUll, HakKJIOHHBIM wmpupToM A7. O6GO3HaUYeHUE
yepTeka 3amuchiBaeTcss npsMbiM mpudrom B1O B ocHOBHON Haamucu u mpudpToM A7, Takke

MPSIMBIMU, B JOTIOJIHUTEIBHOU rpade (0 1eBOM BEPXHEM YTITy MOJis yepTexka) (cm. pazaen 1.4.).

I'pada macmta® comepxut: 2:1. Ilpouas uHpOpManus odeBHIHA U3 uepTe)Ra-puMepa (CM.
puc.18).

Kak yxe ormeuanock, reomerpuueckuil ananu3 CO 1enecoo0pa3HO BBHINOIHITH HAa YEPHOBHUKE,
dopmar A3 (puc.18) comgepkut: 1) aKCOHOMETPUUECKHUIN YEPTEK WIM PUCYHOK, BBITIOJHEHHBIH OT
pyKH B Tia3oMepHOM MmacmTabe, ¢urypsl 3agaHus c¢ BblOpanHoi BCK, HampaBieHusmu
npoeuupoBanus A ; B; B u nosuiusamu HenpousBoansix guryp (1,2, 3, 4); 2) tabuuity BeiGopa
IJ1IaBHOTO BUAA GuUrypsl (cM. puc. 18 unum tadn. 3 B pazgene 2.1);  3) KOMIUIEKCHBIN MPOEKIIMOHHBIN
YyepTeX COCTaBHOM (Uryppl C MUHUMAaIbHBIM KOJHMYECTBOM H300pakeHUil; 4) Bce pa3Mmepsl,
peanu3yrole napameTpuieckuii rpad coctaBHOM Gurypsl (pa3MepHble YHciaa HAaHOCSTCS MIPHUPTOM

AS5 HaKIIOHHBIM).

3. [IOCTPOEHUE IMPOEKI[MOHHOI'O KOMITJIEKCHOT'O YEPTEXA Y AKCOHOMETPUM
( 3AJIAHUE 3 )

3amanus 3,4 KOHTPOJBHOW pacueTHo-rpaduueckoil pabOThl MO WHXKEHEpPHOW rpaduke
(TIpOEKIIMOHHOE YEepUYCHHE) HE CBSI3aHbI C BHIOOPOM TJIaBHOTO BHUA, OLEHKOH MUHHMAIBLHOTO YHCIA
OCHOBHBIX U JIOTIOJHUTENBHBIX H300pakeHU 00BeKTa, oOpa3MepHBaHHEM 4YepTeka. DTH BOIMPOCHI
OBLTM PAacCCMOTPEHBI TIPH BBIMOJTHEHUH 3a7aHUsl 2 1O HCXOAHBIM JaHHBIM, MPEACTABICHHBIM
HarJBSTHBIM (AKCOHOMETPUYECKUM ) N300paKEHUEM MpeMeTa.

3/1ech UCXOHBIC JaHHBIC MPECTABICHBI TIOJHON T€OMETPUIECKO nH(pOopMaIueir Ha KOMIUIEKCHOM
YepTexke - ABYMsI OCHOBHBIMH MPOSKIHSIME (DUTYPHI (TOPU30HTAILHON U PpoHTaNBHOW). BHYTpeHHME

(HeBUIMMBIE) TIOBEPXHOCTH 0003HAYCHBI MITPUXOBBIMU JHHUAMU. Conepkanue rpaduueckoir paboTbl
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CBSI3aHO C YMEHHUEM IPOYUTATh YEPTEXK, TO €CTh MBICIEHHO BOCCTaHOBUTH (OPMYy O00BEKTa MO ABYM
€ro M300paKCHHSIM, MOCTPOSCHUEM pa3pe30B JUIsl BBIABICHUS (DOPMBI BHYTPEHHUX ITOBEPXHOCTEH,
cedeHus: PUTypbl TUIOCKOCTHIO OOIIEro MOJIOKEHHS, a TAKXKE €€ aKCOHOMETPUYECKOTO M300pasKeHUs
(m3ometpun). [Jisi KOHTPOJIS 3HAHUH, CBA3aHHBIX C BBISIBICHHEM (DOPMBI O0BEKTA IO KOMILJIIEKCHOMY
4epTexy, He0OXOAMMO MOCTPOUTD MPOEKIINI0 00bEKTa (BU CIIEBA) U BBHIIIOJHUTH pa3pes3 M0 MpaBuiam,
npeaycmoTpeHHbiM ['OCT 2.305-68. Takas 3a7aya HOCUT UCKIIFOYUTEIBHO KOHTPOJIBHBIN XapakTep U
HE CBSI3aHAa C KOPPEKTHBIM MOCTPOECHUEM KOMIUIEKCHOTO depTeka oObeKTa, AJs 3a/aHusi KOTOpPOTro
BITOJTHE JJOCTATOYHO JIBYX OCHOBHBIX U300paXCHHIA, TPEICTABICHHBIX B Ta0I. 4.

[lepeunciieHHbIE 3a/1a4l PEIIAOTCS HA OCHOBE T€OMETPUYECKOTO aHAIHM3a COCTaBHOW (UTYPHI, C
OCHOBHBIMH TOJIOKEHUSIMU KOTOPOTO MO3HAKOMUJIMCH, BBITIOJIHUB 3aJJaHuE 2.

Bapuantel s BeIMOJAHEHUS 3adaHuil 3 mpencTtaBieHbl B Tabm4. JlecaTh BapwaHTOB
COOTBETCTBYIOT ToOcCJieAHed mudpe HOMepa 3a4eTHOM KHIDKKH (CTyJeHuYecKoro Ouiera).
[Ipennocnennss uudpa Toro xe HoMepa OnpeesseT AOMOIHUTEIbHbIE JaHHBIE B COOTBETCTBYIOIIEH
rpade BCIOMOTATEIbHOM TaOIUIBI, PACIOJIOKEHHOM IOJ] YEPTEHKOM 3aJaHHUS KaXIOTO U3 JECITH
OCHOBHBIX BapUAHTOB.

[Tpumep BemonHeHus 3amanus 3 Ha Gopmate A3 mpencraBiner Ha puc. 23. Kaxapii ¢parment
yepTeka CBA3aH C pelIeHHEeM HEKOTOpOoH rpaduyeckoil 3aJaud HAa OCHOBE MPAaBHJI MPOEKIHOHHOTO
yepueHusd U nonoxeHud ['OCT 2.305-68. PaccMOTpuM OCHOBHBIE 3Talbl IOCIEAOBATEIBHOCTU

BBIIIOJIHCHUSA 3alaHUA Ha ITIPUMCPEC OJJHOI'O U3 BAPHUAHTOB.

3.1. TEOMETPUUYECKUI AHAJIN3 ®UI'YPBI. [IOCTPOEHUE ®POHTAJIBHOI'O PA3PE3A

CocraBHas ¢urypa (puc.2.4) 3agaHa Ha KOMIUIEKCHOM Y€PTEKE ABYMs MPOCKIUsIMU. BHyTpeHnHue

IMOBEPXHOCTH, 0003HaYCHHBIE MTPpUXO-
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[Ipogomxenne TabIuUIIbI 4.
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Puc. 29

BBIMH JIMHUAMHU, JOJDKHBI ObITh BbIsABIEHbI Ha uepTexxe corigacHo ['OCT 2.305-68 c¢ nmomomibro
pa3pe3oB. AHAIM3 COCTaBHON (UIypbl NO3BOJISET BBIIBUTH B €€ CTPYKTYpE CIEIYIOIIUE MPOCThIe
(Gurypsl 1 HOBEpXHOCTH: | - MPaBUWIIbHYIO TPEYTOJIbHYIO IPU3MY; 2 - KPYTOBYIO LIMJIMHAPUYECKYIO
MOBEPXHOCTh C BEPTUKAJIBHOM OCBhIO; 3 - KPYTOBYIO IIMJIMHAPUYECKYIO MOBEPXHOCTb C
TOPU30HTANBHON ocbhio (puc.25). BoimonHuB ¢poHTanbHbIl paspe3 (A-A) (puc.26, a), BBIABISEM
ITMHPUYECKYI0 MOBepXHOCTh 2. ITnockocTs pa3pe3a He COBHAgaeT ¢ IUIOCKOCTBIO CHMMETPHHU
¢urypsl (puc.26, 6), noaromy corsacio 'OCT 2.305-68 nomxHa ObITh 0003HAUEHA PA3OMKHYTOM
JUHUEH co cTpeikamMu U obo3HadeHa OykBamu (A-A). ®poHTambHOE H300paxkeHHe QUrypsl
CUMMETPHUYHO, MTO3TOMY pa3pe3 COBMELIEH C BUJOM (pa3pe3 cmpaBa). B aTom ciydae rpanunei
MEXIy BUAOM U DPa3pe3oM SBISETCSs OCh CHUMMETPUHM, OJHAKO B HAIlleM ciydae MHOCIeTHSSA
COBMEIIIEHA C peOpOM MPHU3MBI, IIOATOMY TPaHHIIEH MEXKIY BUAOM M pPa3pe30M sIBIISIETCS] BOJTHHUCTAs
JIMHUSA, TIPOBEACHHAS CIpaBa OT OCH. TeM CaMbIM OCeBO€ pedpo JeNnaeTcs MOJHOCTHIO BHIUMBIM
(puc.26, a).

KpyroBas munuHapuuecKkas MoBepxXHOCTh 3 (puc.25) Ha (QpOHTaIBHOM pa3pe3e He BBISBICHA,
OHa Moryla Obl OBITh BBISBJICHa Ha pa3pe3e TOPU3OHTAIBbHOW mMpoekiuu. OAHAKO MO YCIOBHUIO
3aaun TpeOyeTcsl MOCTPOUTH NMPOPUIBHYIO MPOEKLHI0 (GUTYpPBl M MOCTPOUTH €€ pa3pe3 UMEHHO

TaM.

3.2. IOCTPOEHUE ITPO®UJIBHON MTPOEKIY OUT'YPhI

Kak yxe roBopuiioch, moiiHasi reoMeTpudeckas WH(popMaius, 3aJaHHas JBYMs OCHOBHBIMHU
MPOCKIUSAMH (QUTYPHI, TTO3BOJIET TOCTPOUTH JTH000€ M3 OCHOBHBIX M300PaKEHUI, B TOM YHCIIC BU]I

CJIcBa. HOCTpOCHI/IC I/1306pa}KGHI/IH M0 3aJaHHBIM BBIIIOJHACTCA HAa OCHOBAHHM PE3YJIbTATOB
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reOMETPUUYECKOTO aHanu3a (Uryppl C Y4EeTOM YCJIOBUM B3aUMHOTO MEPECEYEHHs] IPOCTHIX
TEOMETPUUYECKUX PUTYP, COCTABISIONMUX 00BEKT (CM. puc.25). 3agaua pemaercs B TpU dTara.

1. B TOHKHMX JHMHHAX B NPOEKIHOHHBIX CBS3SIX CTPOSATCS MPOEKUMU (BUZ ClieBa) MPOCTHIX
nmoBepxHoctei u puryp (puc.26, B):

a) MpU3MBbI | - IPAMOYTOJIBHUK CO CTOpoHaMU A U B;

0) umuHApa 2 - OTHOCUTEIBHO BEPTUKAIBHOU OCH | - 1 ;

B) HWJIMHPA 3 - OTHOCUTEIBHO FOPU30HTAIBLHON OCH | - | .

2. Pematorcs 3a1a4u B3aMMHOTO MIEPECEUEHUS MPOCTHIX MIOBEPXHOCTEH U QUTyp:

a) Tpu3Mbl | W TWIMHAPUYECKOW TOBEpXHOCTH 3. bokoBbie rpanu npusmsl 1,2 (puc.26, 6)
MepeceKaroT LUIMHAPUYECKYIO MOBEPXHOCTh MO YIJIOM M 00pa3yroT JBE MOJIOBUHBI JUIUIICOB
(puc. 27), KOTOpblE MOTYT OBITHL)IOCTPOEHBI II0 TOYKAM METOJOM CEKYIIHX IUIOCKOCTEH
[2]. bokoBas rpanp 3 (puc. 26,0) mnepneHAUKYISpHA NPOQPIILHON MIOCKOCTH, MOITOMY
JUHUS €€ TMepeceueHus C LUIMHAPUYECKONH MOBEPXHOCThIO 3 (OKPY)KHOCTh) COBIAJIAeT C

o4ep-

KOM IIPU3MBI @)I/IC. 27);

06) mpusmbl 1 ¥ muIMHApUYecKOW moBepxHocTH 2. IlunuHapuyeckas NOBEPXHOCTb
IepeceKkaeTcs C TOPU3OHTAIBHBIMM TIpaHsAMU 4, 5 MNpU3MbI, HO3TOMY JIMHUHU I€peceueHus
(OKpYXHOCTH) 3/IECh TAKKE COBMAAAIOT C OYEPKOM MPU3MBI  , (puc. 27); ®) @

B) LMJIMHAPUYECKUX MOBepXHOCTeW 2 u 3. JIuHuuM nepeceyeHus: oBepXHOCTEN (KpuBble 4-
T'O TIOPSAJIKA) CTPOSITCS M0 TOYKAM METOAOM CEKYIIUX TIIOCKOCcTer [2] , (puc. 27).

3.@5111@}{;1&0;1 paspe3 npo(UIbHOM MIOCKOCTBIO U OJHOBPEMEHHO J0CTPAMBAIOTCS OYEPKHU
BHEIIIHUX U BHYTPEHHUX MOBEPXHOCTEH cocTaBHOM (hUrypsl Ha ee Buje ciesa (puc.28).

Ha noctpoeHHOM Bu/ie BBINOIHAETCS MOIHBIA pa3pe3 (pUrypsl, MOCKOIbKY JaHHOE N300pakeHne
HecuMMeTpruyHO. OOpaTuM BHUMaHUE Ha TO, YTO IUIOCKOCTh pa3pe3a B 3TOM ciiyyae He 0003HauYeHa
Pa30MKHYTOH JIMHUEH, TaKk KaK COBIIAAAET C TNIOCKOCThI0 cumMeTpun ¢urypsl (cm. TOCT 2.305-68
[2]).

B 3akmroueHun pasnena cieayer OTMETUTh, YTO NMpoduibHas MpoeKuus (BHJI clieBa) JOJKHA
Obuta Obl 3aHATH MECTO TJIABHOTO BMJA HAa KOPPEKTHO COCTABJICHHOM KOMIUIEKCHOM YEpTEXE,
MOCKOJIBKY 3/IeCh JIB€ M3 TpeX CoOCTaBisomux ¢uryp (puc. 25), a MMEHHO UUJIUHAPUYECKHUE
IIOBEPXHOCTH 2 W 3 TMpEeACTaBIEHbl CBOMM TJIaBHBIM BHJAOM. Takoe "HepanuoHaibHOE"
pacrojoKeHue MpOoeKLU, KaK YK€ YKa3bIBaJIOCh BbIIIE, ONPEIEICHO KOHKPETHBIM CO/IEpKaHUEM

3agJaHus 3.

3.3. IOCTPOEHUE HAKJIOHHOI'O CEHEHUA

[TnockocTh ceueHMs 3aJaeTcs Pa3OMKHYTOM JHHMEH (cieaoM (pOHTAIbHO-TIPOSIUPYIOLIEeH
wiockoctu) b-b Ha  ¢ponTampHON mpoekuuu oObekra. Ilockonbky —(poHTalbHBIE U
TOPU30HTANIBHBIE U300pAXKEHUSI ONPEEISAIOT MOJHYI0 T€OMETPHUECKYI0 HH(OpMAIHIO (GUTYpBI, TO
110 HUM MOKHO MTOCTPOUTH U c€YeHHEe MIOCKOCThi0 b-b (puc. 29,a).
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[Toctpoenne ceuenust BomonHsercss corinacHo ['OCT 2.305-68 Ha cBOOOAHOM IIOJIE YEepTEXKa,
IIPUYEM OCh CEUCHHs HAMpABIICHA, KaK IPaBUJIO, IApALUICIBHO pPAa3OMKHYyTOM JimHMM b-b
(puc. 29). OcHOBOM 11 NOCTPOEHHUS SABIAIOTCA PE3YNbTaThl  T'€OMETPUYECKOTO aHAIU3a
¢burypsl, noxydeHssie B paszaene 3.1. /g mocTpoeHHus cedeHuss BBOAMTCS JIOKAIbHAs CUCTEMa
koopaunat O'X'Y'Z', cBs3anHas c miockocteio ¢urypsl cedenus b-b (puc. 29, a, 6). Ocb
O'X' (07" X3') nokanbHO# cUCTeMbI HallpaBiieHa BIoJb tuHuu b-b (puc. 29,a), oce  O'Y' (0O1'Y1)
HampaBJeHa MapajuIeIbHO MJIOCKOCTH CUMMETpun (purypsl nepnenaukymsipao O'X'  (puc. 29, 06),
ocb O'Z' nomonHSET [EKAPTOBY CHUCTEMY KOOPIWHAT, OJHAKO B TOCTPOSHUH CEUCHUS
(mmockoit  Qurypsl) He ywactByer. Urak, HaTypajbHast wiockas Qurypa  ceueHH
comepxkutcss B koopauHatHOW Itwiockoctn O'X'Z' ( O3'X3'Z3' ), koropyro  HEOOXOIUMO

n300pa3uTh Ha CBOOOI-

HOM mojie ueprexa (puc. 29, B). (3mech BBINONHIETCS MpeoOpa3oBaHUE YepTexka BpallCHUEM
BOKpyT ocu 02'X5' (puc.29, a).

BaxHo MOMHUTB, YTO IpHU MOCTPOCHMHU TOueK ceueHus B miockoctu O3'X3'Y3' (puc. 29,B)
HaTypalibHbIe KOOpAMHATH X' MOT'YT ObITh U3MEPEHBI TOJIbKO Ha (hpoHTaNBHON mpoekimu (O2'X5")
(puc.29,a), a HaTypaibHbIe KOOpaAUHATHI Y' - Ha ropusoHTaIbHOM (07" Y7').

[Tocne Toro, kak 3agana cucrema orcyera O3'X3'Ys', OTHOCUTENIBHO KOTOPOM CTPOUTCS TIOCKAs
durypa ceyeHusl, cae1yeT BHIIIOIHUTH JABa 3Tana MOCTPOSHUH.

1. Ha ocHOBaHuM pe3yibTaTOB T€OMETPUYECKOTO aHaau3a 00bekTa (cM. pazzaen 3.1.) cTposarcs
HE3aBHCUMO TpHU IUIOCKUE (UTyphI, MOJYyUYEHHBIE CEYEHHEM IUIOCKOCThI0O b-b mpusmbl u nByX
KPYTOBBIX LIMJIMHAPOB (puc. 25):

a) geTelpexyroidbHUK 03 13 33 23, Kak pe3yibTaT ce4eHus IIIOCKOCThI0 b-b TpeyronbHoi
npu3Mbl. [lapbl KOOpAMHAT KaKJON M3 YEeThIpeX YIJIOBBIX TOUYEK ONpeNesstoTcs mo puc. 29, a, 6.
Hanpumep, Touka 33, (puc. 29, B) CTpOUTCA 10 KOOPAMHATHBIM OTpe3kaM: [0,;3, -1, | (puc. 29, a) -
[0.1,] (puc. 29, B) - koopaunaTa X' u [1,;3, ] (puc. 29, 6) - [1,;3,] (puc. 29, B) - koopauHata Y'.
AHaJIOTUYHO HA pUC. 7, B CTPOSITCS BCE TOUKH;

0) smmunc - D, Kak pe3yJbTaT CEYCHUS KPYroBOrO MMIMHIAPA C BEPTUKAIBHOW OCBIO |
wiockocteio b-B. IlenTp smmunca pacrnonoxeH Ha ocu - Touka 2, ( 23 ). Bojbmas ock paBHa
otpe3ky [5,;4,] (puc. 29, a) — [5,;4,] (puc. 29, B) . Manas och Bcerna paBHa AUAMETPY
mwmHApa. [octpoenue smmnca mo 60JIbIION U MaJIoi OCSIM U3TI0KEHO B CIIpaBOYHUKE [3] ;

B) JIB€ MapajuielibHbIE TIpsIMbIe 73; /'3 || 65 ; 63, xak pe3yabTaT CEYEHHUS KPYroBOTO
IWIMH]PA ¢ TOPU3OHTAIBHON OCBIO | TuIOcKoCcTh b-b mapamnensHoit ocn mmmHapa. Touku 7, u 62
(puc. 29, a), pacnionoxennsie Ha ocu O'X', rerko nmepeHocsaTcs Ha puc. 29, B - 73 u 63. [Tockonbky
ock | mapaensHa ocu O'Y', To mpsimbie 63, 6'3 1 73, 7'3 (puc. 29, B) MPOBOAATCS MapalIebHO OCH
O'3Y's.

2. Beimensercs oOmiee pelieHrue, CBS3aHHOE C HWHIMIACHTHOCTHIO (B3aMMOIIEPECEeYCHUEM )
MPOCTHIX TJIOCKUX (DUTYpP, IOCTPOCHHBIX Ha MepBoM dtare. Cien CeKyIen TIOCKOCTH MTPUXYETCs

CIUIOIIHBIMU TOHKHUMH JHHUSAMH. KOHTYp ceueHust 0OBOAMTCS CILIONIHOM OCHOBHOW (":kupHOH'")
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nunuen. Cedenne oOo3HavaeTcsi OykBamu b-b 0e3 momuepkuBanms. HampapiieHne mITPUXOBKH
0OBIYHO COOTBETCTBYET COPOKa ISITH TpajlycaM, OJJHAKO B TEX Clydasix, koraa ock cedenus (O's Y's)
(o} o (e}
pacIoJIokKeHa MO YIJIoM OJM3KUM K 45° , yroj mTPUXoBKY IpuHUMAaeTcs paBHbIM 30 © min 60° ,
100 COpoKa ISITH TpagycaM OTHOCHTENIBHO Bce Toi ke ocu ceueHus O's X's. CienyeT HallOMHUTb,
yTO OYKBBI Ha pa3OMKHyTOW JmHuUM ceueHus b-b (puc. 29, a) Bcerma 3ammuchiBalOTCsS C YIJIOM

HakJIoHa 75° k oo uyeptexa mpudrom A7 wim A10.

3.4. IOCTPOEHUE CTAHJAPTHOU AKCOHOMETPUU

Jlisi mOCTpOEHHs] aKCOHOMETPHM (HArJsAHOTO HU300pakeHHs) (Uryphl HCIIONB3yeTcs ee
KOMIUIEKCHBINA YepTEXK - IBa UCXOAHBIX N300paKeHHUsI, ONPEACTSIONUX MOTHYI0 T€OMETPUUYECKYIO
nH(pOpMaLIKIO O MPEAMETe, U 3a/laHHble Ha HUX IPOEKLIHUU 0a30BOH CHCTEMbI KOOPJIMHAT, KECTKO
CBSI3aHHOM C CaMHUM IpeaMeToM. TpeTbe, MOCTPOEHHOE U300pakeHre, MOKET OBITh UCIIOJIB30BAHO
JUIS BCIOMOTATEJIbHBIX pa3bsCHEHUH (OpMBI TOM WIM HHOW JMHHH, BOCIPOM3BOAMMON Ha
aKCOHOMETPHUUYECKOM UepTEKE.

OmnpenenuM OCHOBHBIE 3TAMbl IOCTPOCHHSI aKCOHOMETPHUH.

1. Ycmex mocTpoeHuil ompenesnseTcs MPaBWIbHBIM 33JaHHMEM OCEH Ha KOMIUIEKCHOM U
AKCOHOMETPHUECKOM YepTeKax, IOCKOJbKY OHH SBISIFOTCS TMPOCKIUSAMHU €IHHONH 0a30BOM
cuctemsl (puc.30). Crangaptaas uzomerpus (Ma 1,22:1) mpemycmarpuBaeT yribl MEXKAY OCSIMU
120° 1 ux HauMeHOBaHuUeE, COOTBETCTBYMOIIEE puc. 30, T.

2. IlocTpoeHue BBIMOIHSIETCS MO pe3ylibTaTaM reOMETPUUECKOro aHaiuza (Gurypsl (cMm. pasaen
3.1):

a) Ctpoutcs npusma 1. Kaxknas BepinHa paccMaTpuBaeTCsl Kak TOUKa, KOOPAUHATHI KOTOPOH
MEPEHOCATCS ¢ KOMILIeKCHoro yeptexa (X, Z - ¢ puc. 30, a, Y - ¢ puc. 30, 6). Hanpumep, Touka 1
(11; 1) (puc. 30, a, 6) pacnonokeHa B KOOpaAuHATHOH miockocTr XOZ, moatoMy ee koopauHara Y
- 0. HamomHuM, YTO mpuBeNeHHAs U30METpUs MpEeAyCMaTpUBaeT IEPEHOC KOOpAWHAT C
KOMIUIEKCHOTO 4YepTeka Ha aKCOHOMETpPHYECKHil 0e3 HuxX ImepecueTa, TO €CThb KaXAbIi
KOOpIUHATHBIN OTpe30k u3MepsieTcss Ha puc.30, a, 6 U OTKIAABIBAETCS BIOJb COOTBETCTBYIOLICH
OCH Ha aKCOHOMETpHUuecKkoM uepTeske (puc. 30):

0) ctpoutcss KpyroBoi munuHAp 2. Llunuuap orpaHuueH ABYMsI OKPYKHOCTSIMH, KOTOPbBIE
u3obpaxatorcs B iockocty O'X'Y' n mapannensHoi eif Ha BbicoTe mpu3Mbl. ClieyeT npaBUIbHO
9aJaTh HAMpaBJICHUs OONBIION 1 Masoi ocelt srutuncoB [2,3]. Bombimas ock smunca pasua 1,22 d
oKpyxHOCTH, Manas - 0,71 d . LleHTpBbI AIIIIUIICOB PacIioIOKEHbI B TOYKaX 2 U 2, KOTOPBIE CTPOSTCS
Ha aKCOHOMETPHUYECKOM YepTeke 1o oomum mpasuiam (2'; 2" );

B) CTPOUTCS KpYroBoW UWIMHAP 3. 31eCh CTPOUTCS OJAUH OJUIMIC OT OKPYKHOCTH,
pacnionoxeHHoi B minockoctu OXZ ¢ nentpom B Touke 3 (31 ; 32 ) (puc. 30, a, 6). Och munuHIpa
napauiensHa ocu OY, manas ochk 2uHInca ei mapaiienbHa. Ecnu ¢ ogHOW CTOHBI HUIMHID 3
OTpPaHWYEH OKPYKHOCTBHIO, TO C APYrOil CTOPOHBI €r0 3aBepIIarOT ABa JJIIUIICA (puc. 27),
pacToIOkKEeHHBIX B TIOCKOCTAX (1, 2) O0KOBBIX rpanei mpuemsl (puc. 26, 6). Ho 3Tu moctpoenus
CBSI3aHBI YK€ CO CICTYIOIINM \>A'allOM HAIIEeTO aJrOpUTMa.

3. CtposiTcst TUHUY B3aUMHOTO TEpECeueHus MPOCTHIX oBepXHOCTeH. K TakOBBIM OTHOCSATCS
KpHBBIE s (puc.y (v )

a) HaYHEM TIOCTPOCHHUS C DJUIUIICOB (D) > Ha KOTOPBIX MbI OCTAHOBHIIICh BBILIC.
OtHocurenpHO Touku 4' (43 ;41) (puc.30, 1) nerko moctpouth Touku 5' (53 ;51 ) u 6' (63 ;61 ) (puc.
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30, 1), a Taxkxe Touku 7' (73 ;71 ) u 8' (83 ;81). [locnenHue pacmoyokKeHbl B MIIOCKOCTIX OOKOBBIX
rpaHeii npusmsl 1,2 coorBeTcTBeHHO (puc.25). Kpome touek 5', 6', 7', 8', He0OX0AMMO MMOCTPOUTH B
TeX ke OOKOBBIX TPaHsIX e@no rape TOYEK DJUIUIICOB , Hanipumep Touku 9', 10,' 11,' 12",

0) KpUBBIC @puc. 26) SBIAIOTCS JIMHUSMU MIEPECCUCHUS ABYX HMIUHAPOB 2 U 3 (puc. 24).
B akcoHOMETpHUM 3TU JTUHUU CTPOSATCS aHATIOTUYHO CIIOCOOOM MEPEHOCa TOYEK C KOMITJIEKCHOTO
YepTeXKa Ha AKCOHOMETPUYECKHUH C TTOCHEAYIOIIUM UX COCIMHEHUEM IUIABHOM JIEKAJIBHOW KPUBOU.
Ha puc. 30, r MOKHO YaCTUYHO BHETH KPUBYIO . KpuBas B aKCOHOMETPHUH HE BH]IHA.

4. st (e)stBernst hop(s5y BHYTPEHHUX MMOBEPXHOCTEH M JMHHM [ENAeTCs YeTBEPTHOM BBIPE3
¢burypsl, HampaBlIeHHBIA B  CTOpPOHY  HaOmoAaresns, IUIOCKOCTSAMH  IapajlielbHbIMU
(coBnanmarommmMun) KoopaAuHaTHEIM akconomerprueckum O'X'Z' u O'Y'Z', na puc. 30, r Takoii BeIpe3
YHUUTOXXUJT ObI MHOTHE TOUKH MOCTPOEHUI, HEOOXOAUMBIE JIJIsl YTEHUSI M TIOHUMaHUS U3JI05KEHHOTO
QIrOpuTMa, I[OITOMY  OrPAaHMYUMCS  IPUMEPOM  BBIIIOJIHEHUS  YETBEPTHOIO  BBIPE3a,
MpEeJICTaBICHHOTO Ha puc. 23.

5. 3anonHeHne OCHOBHOM HAIIUCH.

B ocnosnoit Haanucu (I'OCT 2.104-68) 3anonnstoTcs rpadbi:

pa3paboTai - pamMuIns CTyICHTA,
poBepus - (pamMuius mpernoaaBaTess.
B rpade "oGo3nauenue" 3ammceiBaeTcs mpsiMbIM ImpudToM B10 neBsTH3HAUYHOE YUCIO: (CM.

paznmen 1.4).
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